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Abstract 
Background: Liver cancer is the second leading cause of cancer deaths worldwide and is 
comorbid with diseases associated with physical activity (PA) such as obesity, cirrhosis and non-
alcoholic fatty-liver disease. Although PA has shown to have a positive effect on physical, 
psychological, and emotional quality of life parameters, PA participation and adherence is low 
among cancer survivors. PA counseling and programming preferences can inform PA 
interventions targeting behavior change through providing specific information on how to tailor a 
program specific to a population’s needs. Although PA research has been conducted with 
numerous cancer populations, the literature on PA and LCS is notably lacking.  
Purpose: The primary objective of this study was to identify the interest and preferences of PA 
counseling and programming among LCS. The secondary aim was to investigate the prevalence 
of PA levels in LCS. 
Methods: A cross-sectional study design with a self-administered web-based survey was used to 
collect data from a sample of LCS. Medical and demographic variables and interest in PA 
programs, and PA counseling and programming preferences were assessed through self-report. 
The Godin Leisure-Time Exercise Questionnaire was used to measure leisure time PA.  
Results: Nineteen LCS completed the online survey. 94.8% of LCS were interested or may be 
interested in participating in a PA program tailored for LCS, and 94.8% of LCS were interested 
or may be interested in participating in a PA program that would increase their PA level. LCS 
indicated preferences towards receiving exercise counseling during treatment and starting a 
program before, during or after treatment. Additionally, LCS preferred supervised, home-based 
PA and walking. 11.1% of LCS met the combined aerobic and resistance training PA guidelines. 
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Conclusion: Although few preferences expressed by LCS were similar to other advanced cancer 
populations, LCS were found to have distinct and unique PA preferences in regard to PA start 
time and supervision. LCS expressed strong preferences towards receiving PA counseling during 
treatment and beginning a PA program at any point during the cancer continuum. Tailoring PA 
programs to the patient population may assist in optimizing PA programs for patient populations. 
These findings have relevance for clinicians and researchers seeking to design interventions for 
LCS and serve as a preliminary step towards implementing PA programs for this population. 
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CHAPTER 1: INTRODUCTION 
The proposed study provides insight into the feasibility and practicability of developing 
and implementing physical activity (PA) programs for liver cancer survivors (LCS); an 
understudied cancer population within exercise oncology research. According to the World 
Health Organization (WHO) and National Cancer Institute (NCI), the incidence and mortality 
rates of liver cancer has been rising globally and nationally. This is concerning given that 
mortality rates for cancer of all sites has predominately been trending downwards, falling an 
average of 1.5% per year since 2005 (Howlader et al., 2016). Liver cancer can often be 
complicated by liver disease or cirrhosis. Post-diagnosis, LCS experience a wide range of 
symptoms, from nausea, poor appetite, abdominal pain and fatigue, to sleep disturbance, 
depression and anxiety and liver dysfunction (Gandhi, Khubchandani, & Iyer, 2014; Wang, 
O’Connor, Xu, & Liu, 2012). Additionally, LCS have been found to experience higher rates of 
depression than other cancer survivors and the healthy population (Akechi, Okuyama, Imoto, 
Yamawaki, & Uchitomi, 2001; Mikoshiba, Miyashita, Sakai, Tateishi, & Koike, 2013; National 
Institute of Mental Health, 2015; Shinn, Basen-Engquist, Thornton, Spiess, & Pisters, 2007); as 
well as lower global quality of life, and emotional well-being and social functioning compared to 
other cancer survivor groups (e.g., lung, colorectal and breast) (Tang et al., 2016). The 
challenging physical and emotional side effects of cancer and treatment that LCS experience 
emphasize the need for rehabilitative programing to be developed for this population. 
PA has been shown to improve psychological, physical and emotional quality of life 
(QoL) parameters of cancer survivors. Meta-analytic studies have found PA to be associated with 
reduced anxiety and fatigue, as well as improved emotional well-being and physical functioning 
in cancer survivors (Mishra et al., 2012; Mishra, Scherer, Snyder, Geigle, & Gotay, 2014). PA 
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interventions conducted specifically with patients with advanced cancer have found promising 
results, suggesting that advanced cancer survivors may benefit from becoming physically active 
(Headley, Ownby, & John, 2004; Porock, Kristjanson, Tinnelly, Duke, & Blight, 2000). Studies 
have found PA to decrease anxiety in advanced cancer survivors (Porock et al., 2000), as well as 
slow decline in physical well-being and fatigue during the third chemotherapy cycle (Headley et 
al., 2004). A systematic review conducted on individuals with advanced cancer recently 
concluded that PA has the potential to positively affect health-related quality of life in this 
population (Albrecht & Taylor, 2012). Moreover, evidence has suggested that advanced cancer 
survivors may be interested and feel able to participate in PA interventions (Lowe, Watanabe, 
Baracos, & Courneya, 2010). Although PA and liver cancer survivorship research is scant, three 
studies have explored the impact of PA on the liver cancer continuum, finding mixed results in 
regards to QoL and promising findings on the ability for PA to improve hepatic impairment  
(Crevenna et al., 2003; Kaibori et al., 2013; Tang et al., 2016). The literature on the potential 
benefits for LCS is still in the process of being developed. However, strong evidence suggests 
that PA can be beneficial as secondary prevention of cirrhosis, as well as reduce steatosis, 
improve insulin sensitivity, and is inversely associated with non-alcoholic fatty liver disease and 
non-alcoholic steatohepatitis (Church et al., 2006; Hallsworth et al., 2011; Hickman et al., 2004; 
Johnson et al., 2009; Perseghin et al., 2007; Saran, Humar, Kolly, & Dufour, 2016; van der 
Heijden et al., 2010; Zelber-Sagi et al., 2008).  
The American Cancer Society and American College of Medicine recommend cancer 
survivors to engage in 150 minutes of moderate aerobic PA per week, or an equivalent 
combination (Schmitz et al., 2010; American Cancer Society, 2014). However, adhering to a PA 
program while simultaneously undergoing demanding medical treatment can be challenging, and 
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PA has been shown to decrease during cancer treatment. Tailoring PA programs to a patient 
population’s specific needs has been suggested as a method of facilitating PA adoption and 
maintenance, given that despite low PA levels, studies have found cancer survivors to be 
interested and feel able to participate in PA (Wong, McAuley, & Trinh, submitted). Additionally, 
Husebo et al. (2013) found that participants who were informed that their PA preferences were 
accounted for during an intervention had greater intention to continue exercising compared to 
participants who were assigned a standardized program. Previous studies have examined the PA 
preferences of numerous cancer survivor groups such as breast cancer (Karvinen, Raedeke, 
Arastu, & Allison, 2011; Rogers, Markwell, Verhulst, McAuley, & Courneya, 2009), lung cancer 
(Leach, Devonish, Bebb, Krenz, & Culos-Reed, 2015; Philip et al., 2014), kidney cancer (Trinh 
et al., 2012), and pancreatic cancer survivors (Arthur et al., 2016).  However, the PA preferences 
of advanced cancer populations are understudied, with few studies specifically targeting cancer 
survivors with advanced or metastasized disease (Arthur et al., 2016; Culos-Reed et al., 2017; 
Kartolo, Cheng, & Petrella, 2016; Lowe, Danielson, Beaumont, Watanabe, & Courneya, 2016; 
Lowe et al., 2010). To the best of our knowledge, no study has yet examined the PA preferences 
of LCS.  
The primary objective of this study was to explore and identify the interest and 
preferences of PA counseling and programming among LCS. The secondary objective of this 
study was to investigate the prevalence of PA levels in LCS. Based on previous literature 
assessing the preferences of survivors with advanced cancer, it was hypothesized that LCS would 
feel able to participate in PA and would prefer a home-based walking intervention. It was also 
hypothesized that LCS would be predominately inactive.  
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CHAPTER 2: LITERATURE REVIEW 
Overview of Liver Cancer   
According to the World Health Organization (WHO), liver cancer is the second leading 
cause of cancer deaths, with 745,000 liver cancer-specific deaths in 2012 (World Health 
Organization, 2014). Moreover, by 2035 the number of liver cancer cases is expected to increase 
to 1,341,344 cases globally – a 70% increase from the WHO reported incidence in 2012 (World 
Cancer Research Fund International, 2015). The National Cancer Institute (NCI) reported that 
the incidence of liver and intrahepatic bile duct cancer has been rising between 2004 and 2013, 
along with liver cancer mortality rates (Howlader et al., 2016; Siegel, Miller, & Jemal, 2016). 
Nationally, the mortality rates of liver cancer have increased by 87.6% between 1980 and 2014. 
(Mokdad et al., 2017).  
Often times, cirrhosis, hepatitis B or C, and diabetes can complicate treatment of liver 
cancer, affecting treatment options, liver function, and cancer prognosis (Blum, 2005; Marrero, 
Kudo, & Bronowicki, 2010). As a cancer often diagnosed at later stages due to lack of guidelines 
for screening and difficulty of detecting a tumor through a physical exam, liver cancer has a low 
five-year survival rate. Localized liver cancer has a five-year relative survival rate of 30.5%; a 
percentage which decreases further to 10.7% when considering regional stage liver cancer 
(American Cancer Society, 2016). Hepatocellular carcinoma (HCC) is the most common type of 
liver cancer, accounting for around 90% of all liver cancer diagnoses. Other, less common types 
of liver cancer include cholangiocarcinomas, which form in the small bile ducts, as well as 
hepatoblastoma and angiosarcoma (Chuang, Vecchia, & Boffetta, 2009; World Cancer Research 
Fund International, 2015).  
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Cirrhosis of the liver is the largest risk factor for liver cancer – cancer develops in at least 
80% of cirrhotic cases (Llovet, Burroughs, & Bruix, 2003; World Cancer Research Fund 
International, 2015; Zaman et al., 1985). Thus, certain risk factors for cirrhosis are likely to also 
increase cancer risk. High alcohol intake and viral infection (i.e. hepatitis C and hepatitis B) are 
other large risk factors (Colombo et al., 1991; Tsukuma et al., 1993). A meta-analysis assessing 
alcohol consumption and disease risk found a dose-response relationship between alcohol intake 
and risk for liver cancer; however, the likely pathway through which alcohol consumption may 
cause liver cancer is through liver cirrhosis development (Corrao, Bagnardi, Zambon, & 
Vecchia, 2004; Greenblatt, Bennett, Hollstein, & Harris, 1994). Similarly, one study found 57% 
of cirrhosis cases to be attributable to hepatitis B (53%) or hepatitis C (25%) (Perz, Armstrong, 
Farrington, Hutin, & Bell, 2006). Another report found that of the high proportion of hepatitis C 
infections that become chronic, around 15-27% then led to cirrhosis, with a small percentage of 
these developing cancer. Chronic carriers of hepatitis B have up to 100-fold greater risk of liver 
cancer development compared to those who are non-carriers (International Agency for Research 
on Cancer, 2012). 
Certain racial groups are at higher risk for liver cancer than others (Torre et al., 2016). In 
the United States, Asians/Pacific Islanders (AANHPI) and American Indians/Alaska Natives 
have the highest rates of liver cancer, followed by Hispanics/Latinos and African Americans 
(Siegel et al., 2016). The risk of stomach and liver cancer for AANHPI is double compared to 
non-Hispanic whites, which has been suggested to be partially related to differences in 
behavioral risk, exposure to viral infection (i.e. hepatitis), and usage of liver cancer screening 
and preventative measures (Torre et al., 2016).  
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Other risk factors of liver cancer include tobacco smoking, diabetes, sex, age, weight, and 
PA level (Chen et al., 2008; Chuang & Vecchia, 2009; Siegel et al., 2016; Zaman et al., 1985). 
The link between weight and liver cancer has been fairly well established – particularly in 
regards to overweight and obesity (Marengo, Rosso, & Bugianesi, 2016; Sun & Karin, 2012). 
Numerous epidemiological studies have suggested that obesity is a risk factor for developing 
HCC (Calle, Rodriguez, Walker-Thurmond, & Thun, 2003; Larsson & Wolk, 2007; Samanic, 
Chow, Gridley, Jarvholm, & Fraumeni, 2006). Schlesinger et al. (2013) found anthropometric 
measures of weight, height, waist, and hip circumference to be positively associated with risk of 
HCC. Additionally, an increase in weight during adulthood was found to be a risk factor for 
HCC (RR 2.48, 95% CI 1.49 – 4.13) (Schlesinger et al., 2013) 
The role of obesity in increasing the risk of HCC is consequential when considering 
individuals who are carriers of HBV or HCV. Chen et al. (2008) found participants with a BMI 
greater than or equal to 30 kg/m2 to be at a four-fold risk of developing HCC if they were HCV-
seropositive compared to a two-fold risk if they did not have HBV or HCV infections. 
HBV/HCV carriers with both obesity and diabetes have been found to have over 100-fold 
increased risk of HCC (Chen et al., 2008). This is significant, as obesity has been established as a 
strong risk factor for type 2 diabetes (Chan, Rimm, Colditz, Stampfer, & Willett, 1994; Youfa 
Wang, Rimm, Stampfer, Willett, & Hu, 2005). Additionally, a prospective population study of 
greater than 900,000 US adults found bodyweight index to be significantly associated with 
higher rates of death due to multiple cancer types, including liver cancer for both men and 
women (Calle et al., 2003). When assessing HCC, men with a BMI greater than 35 kg/m2 had a 
risk of dying that was 4.5 times higher compared to men within a normal BMI range.  
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Tobacco smoking has been causally associated with liver cancer (International Agency 
for Research on Cancer, 2004). Incidence and mortality of liver cancer is most common among 
males and incidence increases with age (Siegel et al., 2016; Zaman et al., 1985). Additionally, 
aside from evidence suggesting overweight and obesity are risk factors for liver cancer, 
preliminary evidence has suggested that PA may decrease the risk of liver cancer (Behrens et al., 
2013; Suzuki & Japan Collaborative Cohort Study for Evaluation of Cancer, 2007; Ukawa, 
Tamakoshi, Wakai, & Kurozawa, 2014; World Cancer Research Fund International, 2015; 
Zhang et al., 2016).  
Liver Cancer Treatment and Staging  
HCC prognosis is determined by status of the tumor, overall health status, absence or 
presence of cirrhosis, liver function reserve, growth pattern of the tumor, and treatment efficacy 
(Bruix et al., 2001; Jelic & Sotiropoulos, 2010). Staging is conducted via an x-ray or CT scan of 
the chest as well as the abdomen. Diagnoses of liver cancer are often complicated by liver 
disease and, thus, it is ideal for a staging system to include an assessment of the liver cancer 
alongside liver disease (Jelic & Sotiropoulos, 2010). Depending on the stage of the cancer and 
overall liver health, primary liver cancer can be treated with surgery (i.e. a partial hepatectomy or 
liver transplant), tumor ablation, tumor embolization, radiation therapy, targeted therapy, and 
chemotherapy (American Cancer Society, 2016). Traditionally, treatments for HCC have been 
separated into curative and palliative. However, the majority of patients are diagnosed at an 
advanced stage of liver cancer, and are unable to undergo curative treatment (i.e. liver 
transplantation or surgical resection) (Chen, Liu, Li, & Qiao, 2014). If a patient has localized, 
resectable tumors with no cirrhosis of the liver, liver resection with no adjuvant therapy is the 
favored option; patients with this health profile have a significantly high 3-year survival rate of 
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54% (Jelic & Sotiropoulos, 2010). Should a patient have localized tumors in a cirrhotic liver, 
partial hepatectomy or liver transplantation may be recommended, unless contraindications such 
as alcohol abuse, multi-morbidity or advanced age of the patient are present. For patients with 
this profile, transarterial chemoembolization (TACE) or radiofrequency ablation (RFA) can be 
used to downstage liver cancer that is beyond criteria for transplantation (Jelic & Sotiropoulos, 
2010). Liver transplantation is most beneficial for patients with decompensated cirrhosis – three 
nodules less than three cm or a tumor smaller than five cm (Llovet et al., 2003). Although liver 
resection is possible for patients with advanced liver disease, liver transplantation or ablation 
may be preferable due to higher mortality rates (Bruix & Sherman, 2011). For patients with 
advanced tumors, there is no established standard of care and treatment decisions are decided on 
an individual basis, but may include sorafenib or supportive care (Jelic & Sotiropoulos, 2010) 
Multiple prognostic staging systems have been suggested for staging HCC and primary 
liver cancer prognosis including the Okuda staging system, the American Joint Committee on 
Cancer Tumor-Node-Metastasis (TNM), as well as the Barcelona Clinic Liver Cancer (BCLS) 
staging system, the Japan Integrated Staging (JIS) score and the Cancer of the Liver Italian 
Program (CLIP) score (Llovet, 2005). In fact, at least 16 HCC staging systems have been 
proposed since 1975, with no global consensus on which system should be used for the staging 
of HCC (Bruix & Sherman, 2011; Forner, Reig, Rodriguez de Lope, & Bruix, 2010).  
The TNM staging system is commonly used for most types of cancers and is the standard 
for cancer staging globally. In this system, the T-category accounts for the primary tumor site, 
the N-category explains for the regional lymph-node involvement, and the M-category explains 
the characteristics of tumor metastases (Union for International Cancer Control, 2016). However, 
the TNM staging system only accounts for anatomical characteristics of the tumor. Although 
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there is no global consensus, the BLCL has been used in both clinical practice and numerous 
clinical trials. BLCL is a well-recognized liver cancer staging system that has been suggested to 
be the most widely accepted and used staging system, especially among Western countries 
(Bruix & Sherman, 2011; Sherman et al., 2011).  A meta-analysis by Marrero et al. (2005) found 
the BCLC to have the best independent predictive power for survival compared to 6 other 
prognostic systems, including the TNM staging system (Marrero et al., 2005). Two key 
advantages of the BCLC system are that it accounts for tumor stage and liver function and is 
unique because it is the sole staging system to come with treatment recommendations (Sherman 
et al., 2011). The BCLC staging system takes into account the patient’s liver damage caused by 
cirrhosis through the Child-Pugh classification score, the characteristics of the tumor, the number 
and size of the tumors, the symptoms tumors may be causing, and the spread of the cancer. It 
also measures the ability of the patient to carry out activities of daily living through a 
performance status score based on the Eastern Cooperative Oncology Group score (Sherman et 
al., 2011).  
Liver Cancer Symptoms and Side Effects of Treatment 
LCS can undergo a wide range of symptoms ranging from physical symptoms such as 
abdominal pain and distension, jaundice, anemia, fatigue, and weight loss to emotional 
symptoms such as anxiety and depression (Gandhi, Khubchandani, & Iyer, 2014; Wang, 
O’Connor, Xu, & Liu, 2012). Additionally, these symptoms may be augmented by the symptoms 
of cirrhosis such as jaundice and portal hypertension (Gandhi et al., 2014). Severity of symptoms 
and health related quality of life (HRQoL) can be influenced by numerous characteristics such as 
gender, age, liver function, and treatment type; additionally, as cancer stage progresses, HRQoL 
tends to decrease (Chie et al., 2015; Qiao et al., 2012; Wang et al., 2007; Wang et al., 2012). 
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Quality of life (QoL) tends to be lower in patients undergoing ablation compared with those who 
underwent surgery or embolization, particularly in regard to appetite loss, body image, and 
dyspnea (Chie et al., 2015). Additionally, LCS have been shown to have a higher rate of 
depression than prostate cancer survivors, breast cancer survivors, and the healthy population 
(Akechi et al., 2001; Mikoshiba et al., 2013; National Institute of Mental Health, 2015; Shinn et 
al., 2007). Liver cancer symptoms rarely occur alone, but often appear in clusters (Wang et al., 
2012). Wang et al. (2012) identified three symptom clusters: gastrointestinal sickness (nausea, 
vomiting pain, fatigue, and poor appetite), neuropsychological (sleep disturbance, sadness, 
drowsiness, numbness, and challenges with memory) and liver dysfunction (jaundice, abdominal 
distension, diarrhea, weight loss, pruritus, and poor appetite).  HCC has been shown to  have a 
significant effect on an individuals’ physical, emotional and psychological well-being; thus, 
interventions that can assist patients in symptom management or reduction are warranted (Qiao 
et al., 2012).  
Physical Activity and Cancer Survivorship  
A strong body of evidence has shown physical activity (PA) can improve psychological, 
physical, and emotional QoL parameters of cancer survivors. A systematic review and meta-
analysis evaluating whether PA programs are effective at improving HRQoL among cancer 
survivors who had concluded treatment assessed 40 studies and found PA to positively affect 
anxiety, emotional well-being, fatigue, and social functioning (Mishra et al., 2014). Another 
meta-analysis assessed the effectiveness of PA interventions on HRQoL for cancer survivors 
currently undergoing treatment, finding PA to positively affect physical functioning, role 
function, social functioning, and fatigue at varying follow-up periods (Mishra et al., 2012).  
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Although research focusing specifically on LCS is still needed, studies of numerous 
cancer survivor populations including breast, prostate, and colorectal, have found PA to have 
potential in inducing positive effects on physical variables such as sleep quality, bodily pain, 
body composition, aerobic fitness, and muscular endurance, as well as psychological and 
emotional variables such as depression, anxiety, sense of control, fatigue, and self-esteem 
(Baldwin & Courneya, 1997; Blanchard, Courneya, & Laing, 2001; Buffart, Galvão, Brug, 
Chinapaw, & Newton, 2014; Dimeo, Stieglitz, Novelli-Fischer, Fetscher, & Keul, 1999; Ferrer, 
Huedo-Medina, Johnson, Ryan, & Pescatello, 2011; Fong, Ho, & Hui, 2012; Galvao & Newton, 
2005; Jones et al., 2011; Schulz et al., 1998; Speck, Courneya, Mâsse, Duval, & Schmitz, 2010; 
Tang, Liou, & Lin, 2010; Winningham, MacVicar, Bondoc, Anderson, & Minton, 1989). 
Moreover, patients with advanced cancer may be able to benefit from PA as well (Albrecht & 
Taylor, 2012).  Evidence has suggested patients with advanced cancer may be interested in PA 
and feel capable of participating (Lowe et al., 2010). Porock et al. (2000) performed a pilot study 
assessing the effects of a 28-day exercise intervention on fatigue in advanced cancer patients and 
found all participants to report a sense of satisfaction due to increasing activity levels. 
Additionally, participants increased their activity levels without an increase in reported fatigue 
and with a trend towards increased QoL and decreased anxiety (Porock et al., 2000). Another 
study by Headley, Ownby & John (2004) conducted a PA intervention with metastatic breast 
cancer patients, in which women were randomized to a seated exercise intervention or the 
control group. They found that women in the exercise group had slower decline in physical 
wellbeing and less of an increase in fatigue, starting with the third chemotherapy cycle (Headley 
et al., 2004). Additionally, systematic review by Albrecht & Taylor (2012) found PA to be both 
feasible and safe for individuals with advanced-stage cancer, inclusive of LCS, also finding that 
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PA has potential to positively affect these patients’ HRQoL.   
Physical Activity and Liver Cancer Survivorship  
Preliminary research exploring the potential impact of PA on liver cancer is primarily 
contained to animal research and cross-sectional studies (Behrens et al., 2013b; Kaibori et al., 
2013; Tang et al., 2016; Zhang et al., 2016). Only three studies were found focusing specifically 
on PA and liver cancer survivorship and not on liver cancer prevention or animal trials – a case 
study, a cross-sectional study, and a randomized control trial  (Crevenna et al., 2003; Kaibori et 
al., 2013; Tang et al., 2016). These studies have mixed results about the benefits of PA to LCS; 
however, the literature on the potential benefits of PA for patients with liver cancer is still in an 
early stage, with the potential benefits of PA for LCS specifically being largely unexplored. 
A cross-sectional study by Tang et al. (2016) compared QoL and its association with PA 
among patients with different cancer types in Shanghai (Tang et al., 2016). Tang et al. found that 
emotional well-being, global health status, and social functioning scores were the lowest among 
LCS compared to lung, gynecological, and colorectal cancer survivors. The study found a 
significant relationship between the presence or absence of PA and physical functioning, role 
functioning, and insomnia assessed through the European Organization for Research and 
Treatment of Cancer (EORTC) Quality of Life questionnaire (EORTC-QLQ C30). However, 
they did not find any significant associations between the presence or absence of PA with QoL 
assessed by the FACT-G, suggesting that the relationship between liver cancer and PA needs to 
be further explored. It is possible that the association between QoL and PA may differ depending 
on cancer type and that there may be other variables at play that may moderate the QoL and PA 
relationship. It is important to note that PA data was self-reported via interview as opposed to a 
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PA measurement instrument. Cancer stage – which may influence this relationship – was not 
reported. This is significant as a meta-analysis by Ferrer et al. suggested that although PA 
interventions generally increase the QoL of cancer survivors, PA and patient features may 
influence the extent to which this relationship is apparent. Their study found intense aerobic PA 
interventions to be the most successful (Ferrer et al., 2011).  
PA has also been shown to potentially have medical benefits for those with liver cancer. 
Kaibori et al. (2013) randomized 51 patients with liver cancer to either diet therapy alone or 
perioperative PA in addition to diet therapy. When dividing the PA group into standard and high 
frequency subsections, they found that anaerobic threshold VO2 and peak VO2 were 
significantly higher in the high-frequency groups after six months while whole body mass and fat 
mass were significantly lower.  Between the two groups, they also saw improvements in platelet 
count and serum insulin/insulin resistance index ratio. The latter finding suggests PA has the 
potential to improve insulin resistance connected with hepatic impairment.  Kaibori et al. (2013) 
suggest resuming PA post-hepatectomy may be beneficial, and intensifying perioperative and 
post-operative PA may assist with maintenance of post-operative physical strength, resulting in 
an earlier resumption of daily activities. 
A prospective case-study by Crevenna et al. (2003) found a PA ergometer program to 
potentially be feasible, safe, and beneficial for their participant diagnosed with HCC. At the time 
of recruitment, the patient, a 55-year old male with advanced HCC diagnosed 3 years prior, was 
undergoing palliative treatment for his cancer relapse and had been previously treated with 
surgery and chemotherapy. Due to a medical history of lung and cerebral metastasis, he had a 
history of surgical interventions. After receiving informed consent and undergoing a cardiac 
examination, the patient participated in a six-week aerobic exercise program in which he cycled 
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on a bicycle ergometer twice per week, with the goal of improving his poor physical 
performance.  
The results of this case-study for this participant were promising. No adverse events 
occurred during the study, the patient was able to incorporate PA into his daily life, and his 
compliance with the program’s training sessions was 100%. Moreover, the patient found 
improvements in both objective and self-reported physical performance. Comparing his baseline 
and post-intervention assessments, his 6-minute walk improved by 19.6%, his heart rate at 
submaximal work load decreased by 23.7%, and he reported improvements in performing his 
activities of daily living. Additionally, the patient reported large increases in HRQoL, as assessed 
by the SF-36, in the domains of physical functioning, mental health, role-functioning, emotional, 
social functioning, pain, and vitality. Aerobic exercise, with appropriate care, may be useful as 
supportive palliative treatment for some patients with HCC (Crevenna et al., 2003). 
Overall, PA can act as means of secondary prevention in LCS with cirrhosis, and PA has 
potential to improve certain QoL variables of LCS (Saran, Humar, Kolly, & Dufour, 2016; Tang 
et al., 2016). Although there is little research specific to LCS, there is strong evidence that PA 
may have positive hepatic effects in diseases comorbid with liver cancer such as nonalcoholic 
fatty liver disease and chronic liver disease, as studies have suggested that regular PA has 
potential to reduce steatosis, improve insulin sensitivity, and is inversely associated with non-
alcoholic fatty liver disease and non-alcoholic steatohepatitis (Church et al., 2006; Hallsworth et 
al., 2011; Hickman et al., 2004; Johnson et al., 2009; Perseghin et al., 2007; Saran et al., 2016; 
van der Heijden et al., 2010; Zelber-Sagi et al., 2008). Cumulatively, although preliminary, this 
research shows that LCS should consider engaging in more PA to accumulate further benefits. 
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Physical Activity Guidelines for Cancer Survivors 
PA recommendations from the American Cancer Society and American College of Sports 
Medicine advise cancer survivors participate in 75 minutes of vigorous aerobic PA per week, 
150 minutes of moderate aerobic PA per week, or an equivalent combination (Schmitz et al., 
2010; American Cancer Society, 2014). Cancer survivors are encouraged to avoid physical 
inactivity and to be as physically active as possible given their condition, returning to normal PA 
when achievable (Rock et al., 2012; Schmitz et al., 2010). However, maintaining adherence to an 
PA program can be challenging when undergoing demanding medical treatments, and 
subsequently PA participation has shown to decrease during cancer treatment (Courneya, 
Karvinen, & Vallance, 2007; Irwin, 2009).  
Although the benefits of PA are known, PA participation and adherence is low among 
cancer survivors and research has suggested that most cancer survivors are not meeting PA 
guidelines during or post treatment (Courneya et al., 2005; Courneya & Friedenreich, 1997b; 
Irwin et al., 2003). Data from the 2013 Behavior Risk Factor Surveillance Survey found 33.5% 
of cancer survivors to report no PA in the past 30 days (Mowls, Brame, Martinez, & Beebe, 
2016). The same study found cancer survivors to participate in significantly less PA than 
individuals with no cancer history (Mowls et al., 2016). Other studies reported results following 
the same trend – in a cohort of prostate, breast, colorectal and lung cancer survivors, although 
PA benefits were known, only 16% reported regular PA. In a cohort of lung cancer survivors, 
only 17% were found to meet public health recommendations for PA (Jones & Courneya, 2002; 
Karvinen, Vallance, & Walker, 2016).  
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Physical Activity Programming and Counseling Preferences  
A systematic review on the PA programming and counseling preferences of cancer 
survivors has been previously conducted (Wong et al., submitted). Determinants of PA 
adherence have been studied through investigating motivators and barriers to PA. Studies have 
found that social cognitive variables such as attitude and perception of control are strongly 
correlated to adherence (Blanchard, Courneya, Rodgers, & Murnaghan, 2002; Courneya & 
Friedenreich, 1997a, 1999; Courneya, Friedenreich, Arthur, & Bobick, 1999; Courneya, Keats, 
Turner, & Turner, 2000). Demographic, medical, and clinical variables can differ between cancer 
survivor groups; as such, cancer type, stage, and treatment type can influence PA type and 
intensity, denoting the need for PA decision to be personalized (Rock et al., 2012). Additionally, 
PA stage of change has been found to be a predictor of PA adherence and the success of an PA 
intervention may improve if the intervention targets the survivors’ stage of change (Husebo, 
Dyrstad, Soreide, & Bru, 2013). Husebo et al. (2013) found participants who were told their PA 
preferences were taken into account during the intervention had greater intention to continue 
exercising than participants who were given no choice and assigned a standardized PA program.  
Despite low PA levels, evidence has suggested cancer survivors are interested in PA and 
individualized PA programs (Szymlek-Gay, Richards, & Egan, 2011). Thus, tailoring programs 
to the specific needs of a cancer population may assist in facilitating adoption and maintenance 
of PA. Research has already been conducted investigating the PA programming and counseling 
preferences of breast cancer (Karvinen et al., 2011; Rogers, Markwell, et al., 2009), lung cancer 
(Leach et al., 2015; Philip et al., 2014), head and neck cancer, brain cancer (Jones et al., 2007; 
Krüger & Engelbrecht, 2013; Rogers, Malone, et al., 2009), gynecologic cancer (Stevinson et al., 
2009; Tyrrell, Keats, & Blanchard, 2014), colorectal cancer (McGowan et al., 2013), kidney 
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cancer (Trinh et al., 2012), prostate cancer (Harrington, Schwenke, & Epstein, 2013), bladder 
cancer (Karvinen, Courneya, Venner, & North, 2007), and pancreatic cancer survivors (Arthur et 
al., 2016).  
Cumulatively, this research shows that there are areas of commonality of PA preferences 
as well as areas of wide variation based on cancer type. Studies have suggested that breast cancer 
survivors predominately favor home-based PA and face-to-face counseling, whereas other 
studies have found lung cancer survivors have been found to prefer supervised PA at a cancer 
center or gym (Karvinen et al., 2011; Leach et al., 2015; Philip et al., 2014; Rogers, Courneya, 
Shah, Dunnington, & Hopkins-Price, 2007; Rogers, Markwell, et al., 2009). However, there are 
also commonalities across cancer populations, such as a preference for moderate intensity PA, 
walking, and receiving PA counseling from a specialist at a cancer center (Bélanger, Plotnikoff, 
Clark, & Courneya, 2012; Forbes, Blanchard, Mummery, & Courneya, 2015; Harrington et al., 
2013; Jones & Courneya, 2002; Karvinen et al., 2006, 2007, 2011, 2016; Leach et al., 2015; 
Philip et al., 2014). Still, there are deviations from these trends.  
Though their findings contradicted those of Leach et al., Philip et al. found 80% of lung 
cancer survivors to prefer receiving PA guidance from a physician as opposed to an exercise 
specialist at a cancer center (Philip et al., 2014). Similarly, although many cancer survivor 
populations seem to predominately favor walking over other modes of PA (e.g. swimming, 
bicycling, weight lifting), some populations are more receptive to alternative methods of PA 
such as weight training or cycling (Harrington et al., 2013; Karvinen et al., 2007; Leach et al., 
2015; McGowan et al., 2013). While Leach et al. found only 2.3% of lung cancer survivors to be 
receptive to cycling, cycling was the second most preferred activity after walking for men with 
prostate cancer (Harrington et al., 2013; Leach et al., 2015). While non-Hodgkin’s lymphoma, 
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bladder cancer, prostate cancer, and pancreatic cancer survivors preferred unsupervised PA, lung 
cancer survivors preferred supervised PA, and studies with breast cancer survivors yielded 
varying results (Arthur et al., 2016; Harrington et al., 2013; Karvinen et al., 2007, 2011; Leach et 
al., 2015; Rogers et al., 2007; Vallance, Courneya, Jones, & Reiman, 2006). 
 PA programming and counseling preferences may be influenced by a number of 
variables such as type and stage of cancer, subsequent treatment, and demographic variables. To 
facilitate the adoption and maintenance of PA, interventions are more effective if they are 
tailored to the patient population. Although knowledge of unique PA interests and preferences is 
warranted for successful behavior change, the PA counseling and programming preferences of 
LCS have yet to be assessed. 
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CHAPTER 3: METHODS 
Design 
A cross-sectional study design with a self-administered web-based survey was used to 
collect data from a sample of LCS. Ethical approval was received from the Institutional Review 
Board at the University of Illinois at Urbana-Champaign (see Appendix A). The web-based 
survey was administered via Qualtrics software (Provo, UT 2017) and included questionnaire 
forms assessing demographic and medical variables, self-reported PA, and PA counseling and 
programming preferences (see Appendix B). Eligible participants were asked to complete a 
survey evaluating demographic and medical variables and leisure time PA. 
Participants 
 Participants were recruited through online forums and social media pages of the 
American Liver Foundation, Global Liver Institute, American Cancer Society, and Hepatitis Free 
Hawaii, as well as through relevant liver cancer groups and pages on Facebook. Printed flyers 
were posted at a liver research conference and physician’s office based in Hawaii (see Appendix 
C). Organizations were directly emailed to inquire whether they were willing and able to 
advertise this study on their online networks and were given a description of the study that were 
able to post on online forums. The advertisement included a URL which directed interested 
individuals to an invitation letter to the survey. The Digital Media Content Manager or Social 
Media Coordinator of each organization was contacted to distribute the survey link.  
Eligibility for the study included: a) having a formal diagnosis of any type of primary 
liver cancer along any point of the cancer continuum; b) being over the age of 18; c) ability to 
complete the survey in English; and d) having access to email to complete the web-based 
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questionnaire. After reading the invitation to the survey, participants were led through a 
screening questionnaire to determine eligibility to the study. Participants were sent a follow up 
thank you/reminder to complete the study if they did not complete the questionnaire and were 
eligible for the study. Participants were then entered in a draw to receive a gift card upon 
completion of the survey.  
Demographic and Medical Information 
Self-reported data collected included demographic variables (i.e. age, sex, weight, height, 
education, income, employment status, and marital status). Height and weight were used to 
calculate body mass index (BMI).  Medical variables were assessed via self-report, and included 
disease stage, time since diagnosis, previous and current treatment types, past recurrence of 
disease, and the current status of disease. Health-related behavior variables were also collected 
(i.e. smoking and drinking) as well as information on potential co-morbidities through a checklist 
(i.e. hypertension, heart attack, cirrhosis, hepatitis B or C, and diabetes). 
Physical Activity Measures 
Aerobic PA was measured using the Godin Leisure-Time Exercise Questionnaire (Godin, 
2011; Godin & Shephard, 1985; Pereira et al., 1997). The questionnaire was modified to focus 
solely on aerobic activity and prompted respondents to recall the average number of times/week 
they performed light, moderate, and vigorous aerobic PA for a minimum of 10 minutes per 
session over the past month during their free time. The 2008 Physical Activity Guidelines for 
Americans were used to determine whether participants were meeting PA guidelines. These 
guidelines have been recommended by the ACS and ACSM (Rock et al., 2012; Schmitz et al., 
2010; United States Department of Health and Human Services, 2008).  These recommendations 
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suggest cancer survivors should participate in 75 minutes of vigorous PA per week, 150 minutes 
of moderate PA per week or a combination of the two. “PA minutes” were calculated as 
moderate PA minutes plus two times vigorous PA minutes.  
 Strength training was evaluated using measures based on a previous survey which 
assessed the prevalence and correlates of meeting the strength training guidelines of colorectal 
cancer survivors as well as the protocol of the previously mentioned study by Crawford et al. 
(2016) (Speed-Andrews et al., 2013). Participants were given the close-ended question “Have 
you done any strength exercises in the past month?” with the options of answering “yes” or “no”. 
Resistance PA examples will be provided such as weight lifting, sit-ups and push-ups. If a 
participant responded “yes”, they were asked to complete 3 follow-up questions assessing the 
mode(s) of the strength PA, frequency (days/week) of strength PA and duration (minutes/day). 
Participants were able to list up to three modes of resistance PA.  
Aerobic PA minutes were calculated as moderate minutes plus two times the vigorous 
minutes and then classified into the aerobic exercise guideline (< or ≥ 150 minutes). The strength 
exercise guidelines were classified as < or ≥ 2 sessions per week. Following this, a composite 
exercise guideline variable categorized LCS as meeting neither, aerobic only, strength only, or 
combined guidelines. 
Physical Activity Preferences 
PA preferences were assessed through questions related to PA counseling and 
programming. These questions were adapted from previous studies with some modifications 
(Gjerset et al., 2011; Jones & Courneya, 2002; Trinh et al., 2012). Five questions related to PA 
counseling preferences, with the sixteen questions relating to questions surrounding PA 
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programming and the remaining four questions relating to interest and preferences surrounding 
web-based interventions. Participants were asked to complete all questions, even if they were not 
interested in receiving PA counseling or participating in a PA program. Of the questions asked, 
three were open ended questions assessing top three favorite physical activities during winter and 
summer, as well as a question assessing the type of PA equipment the participant has available at 
home. A summary of the questions assessed is provided in Table 3.  
Physical activity counseling preferences. 
Questions assessing PA counseling preferences evaluated whether survivors were 
interested in PA counseling (yes/no), who they would prefer to receive PA counseling form (i.e. 
oncologist, nurse, exercise specialist affiliated with a cancer center, exercise specialist affiliated 
with a community center, another cancer patient/survivor), when they would prefer to receive PA 
counseling (i.e. before treatment, during treatment, 3-6 months after treatment or at least 1 year 
after treatment), where they would prefer to receive PA counseling (i.e. at a cancer center, 
community center or at home), and how they would like to receive PA counseling (i.e. face to 
face, telephone, brochure/pamphlet, video, internet, skype, other). Questions were predominately 
close-ended (i.e. yes, no, maybe), with three questions allowing for multi-selected answers 
(Table 3). 
Physical activity programming preferences. 
Questions assessing PA programming preferences evaluated the preference and interest in 
PA programming timing, location, and delivery, and preference and interest in PA type, 
structure, intensity, delivery and time of day. Questions were predominately close ended (i.e. 
yes, no, maybe) with the exception of three questions which will ask participants their three 
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favorite types of PA in the summer, their three favorite types of PA in the winter, and the types 
of PA equipment available at home. Three questions allowed for multi-selected responses. Close 
ended questions evaluated whether participants felt like they were able to do a PA program for 
LCS (yes, no, maybe), if they were interested in doing a PA program for LCS (yes, no maybe), 
when they would prefer to start a PA program (i.e. at diagnosis, during treatment, 3-6 months 
after treatment, at least 1 year after treatment), who they would prefer to do PA with (i.e. spouse, 
alone, group with other cancer survivors, family, friends), where they would prefer to do a PA 
program (i.e. home, around their neighborhood, community fitness center, cancer center), when 
they would prefer to do a PA program (i.e. morning, afternoon, evening), if they were interested 
in a program that would increase their PA level (yes, no, maybe), their preferred PA intensity 
(light, moderate, vigorous), if they would prefer the same or different activities each session, if 
they preferred supervised or unsupervised PA, if they preferred spontaneous/flexible or 
scheduled PA sessions, and if they were a current member of a fitness center (yes/no).  
Internet-based physical activity programming and counseling preferences.  
Participants were asked five questions regarding access to and comfort with technology 
(Arthur et al., 2016). Participants were asked whether they had access to the internet (yes/no), if 
they were comfortable using the internet (yes, no, maybe), if they felt comfortable using video 
technology such as Skype, FaceTime or Google Hangouts (yes, no, maybe), if they had access to 
a smart phone or tablet (yes, no), and if they had a preference for the form of distance-based PA 
counseling (telephone, website, video chat, video series, email, none of the above). Questions 
were all close-ended, with one question allowing for multi-selected answers.  
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Data Analyses 
Statistical analyses were performed using SPSS Statistics 23 (IBM Corp., Chicago, IL. 
Descriptive statistics of medical and demographic variables are presented in Table 1 and 2. 
Additionally, participants were categorized on whether they were meeting the American College 
of Sports Medicine guidelines for PA of 150 minutes of moderate-vigorous PA plus two or more 
days of resistance training. Participants were categorized into meeting aerobic-only guidelines, 
strength-only guidelines, and the combined PA guidelines. PA preferences data were 
summarized in a table and frequencies and percentages were calculated for each response (Table 
3).  
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CHAPTER 4: RESULTS 
 Participant recruitment began in July 2017 and continued through February 2018. Thirty-
eight individuals began the online questionnaire. Of these, 11 were ineligible due to no prior 
history of liver cancer (n=10) or not being able to complete the survey in English (n=1), three 
individuals were eligible but did not proceed to the survey beyond the pre-screening 
questionnaire, and four individuals completed the pre-screening questionnaire, but did not 
complete the survey. An additional questionnaire was later excluded due to the participant 
receiving an unclear liver cancer diagnosis, and a duplicate questionnaire was excluded as well 
(Figure 1). In total, 19 LCS completed the surveys included in this study.  
Sample Characteristics 
Demographic and medical characteristics are presented in Table 1 and Table 2, 
respectively. In brief, the mean age was 50.6 ± 16.1 years, 36.8% of participants were male, 
63.2% were married, 78.9% completed university or higher, and 42.1% were employed full or 
part time. The mean BMI was 25.7 ± 6.1 kg/m2 and 68.4% of participants were Non-Hispanic 
White.  
More than half of participants (63.2%) indicated that their cancer was localized and they 
were not receiving treatment at the time of the survey (52.6%). 94.7% of participants had been 
diagnosed with liver cancer within the past five years and most received resection or 
chemotherapy as treatment. The most common comorbidities reported were cirrhosis, 
hypertension, diabetes, and non-alcoholic fatty liver disease. Half of the participants (50%) were 
previous or current smokers, 64.7% did not consume alcohol, and 88.9% of participants were not 
meeting combined aerobic and resistance American College of Sports Medicine (ACSM) 
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guidelines. 61.1% of participants were not meeting aerobic PA guidelines and 72.2% of 
participants were not meeting strength training guidelines. 
Physical Activity Counseling Preferences 
Descriptive statistics for PA counseling and programming preferences are displayed in 
Table 3. Results indicated 79.0% of LCS were interested or may be interested in receiving 
exercise counseling and 77.8% of LCS preferred receiving counseling from an exercise specialist 
affiliated with a cancer center. LCS indicated a preference towards receiving exercise counseling 
during treatment, with 77.8% preferring to receive counseling during treatment, followed by 
44.4% preferring to receive counseling before treatment, and 44.4% preferring to receive 
counseling immediately after treatment. More than half of participants preferred receiving 
exercise counseling via the internet (55.6%) Results did not show a preference for an exercise 
counseling location at home (33.3%). 
Physical Activity Programming Preferences 
Results indicated that 94.8% of LCS were interested or may be interested in participating 
in a PA program tailored for LCS, and 94.8% of LCS were interested or may be interested in 
participating in a PA program that would increase their PA level (Table 3). Within these two 
assessments, a higher percentage of LCS were interested in a PA program that would increase 
their PA level (78.9%) when compared to those interested in a PA program tailored for liver 
cancer survivors (63.2%). Preferences were found for PA companion and program location: 
63.2% of LCS indicated that they would prefer to do PA alone, as opposed to doing PA with 
family, friends, a spouse, or a general exercise group, and the majority (78.9%) of LCS preferred 
doing a PA program at home, compared to other locations such as around their neighborhood, a 
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community fitness center, or a cancer center. However, most LCS reported that they did not have 
PA equipment at home (57.9%) or current membership to a fitness center (73.7%). Most LCS 
indicated a preference towards supervised PA (57.9%), of moderate intensity (57.9%), with 
different activities each session (66.7%).  
Results revealed a preference towards supervised PA (57.9%) compared with 
unsupervised PA (42.1%) and scheduled PA (57.9%) compared with spontaneous PA (42.1%). 
Starting a PA program either before treatment (44.4%), during treatment (44.4%) or immediately 
after treatment (44.4%), was found to be preferable over starting 3-6 months after treatment 
(27.8%) or at least a year after treatment (16.7%). LCS indicated a preference towards morning-
based PA (50.0%) over PA in the afternoon (22.2%) or evening PA (27.8%). When asked to list 
their three favorite exercises, 77.8% and 66.7% of LCS listed walking as one of their favorite 
exercises in the summer and winter, respectively. During the summer, LCS also listed 
swimming, biking, and hiking as activities they enjoyed. Similarly, swimming, and hiking were 
also listed as favorite activities in the winter months.  
Internet-based physical activity programming and counseling preferences 
All LCS reported that they have access to internet (100.0%). The majority of LCS were 
comfortable using the internet (89.5%) and had access to a smart phone or tablet (89.5%). More 
than half of LCS (57.9%) indicated that they were or may be comfortable with using video 
technology such as Skype, FaceTime, Google Hangouts, or another video-technology platform. 
However, when asked which form(s) of distance-based PA counseling they would be interested 
in, the most common preference was through email (57.9%). Receiving counseling via a website 
(42.1%) or video-chat (42.1%) were the next highest preferences.  
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CHAPTER 5: DISCUSSION 
 Given that the literature on LCS and PA is underdeveloped, this study aimed to serve as a 
preliminary assessment of the general interest LCS have in PA and provide insight into the 
feasibility and practicability of designing interventions for individuals with advanced cancer. 
Knowledge of unique interests and preferences is warranted for successful behavior change as 
interventions are more effective if they are tailored to the patient population. Although most LCS 
were not meeting PA guidelines, the majority of LCS indicated that they felt interested or may be 
interested in participating in a PA program tailored for LCS or a program designed to increase 
their PA level.  
Studies with pancreatic, prostate, brain, lung, endometrial, bladder, breast, lung, colorectal, 
ovarian, gynecologic, and kidney cancer survivors have found similar results indicating strong 
interest in a PA program (Arthur et al., 2016; Karvinen et al., 2006, 2007; Lin, Lai, Lu, Lai, & 
Lin, 2013; McGowan et al., 2013; Paxton et al., 2014; Stevinson et al., 2009; Trinh et al., 2012; 
Vallance et al., 2006). Similar to findings by Forbes et al. (2015), a higher percentage of LCS 
were interested in participating in a PA program designed to increase their PA level compared to 
a program tailored for LCS. Most studies with advanced cancer survivors or palliative cancer 
patients have found the majority of participants to be interested in participating in PA, with the 
exception of Lowe et al. (2016) who found cancer patients with brain metastases to be 
uninterested in a PA program at the time of the study (Arthur et al., 2016; Culos-Reed et al., 
2017; Lowe et al., 2016, 2010). Similarly, Jones et al. (2007) found primary brain cancer 
survivors to most frequently be uninterested in information about participating in a PA program 
during treatment; however, after treatment, the majority of primary brain cancer survivors were 
interested in receiving information about participating.  
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Consistent with studies conducted with other cancer survivor populations, LCS were found to 
indicate a strong preference for walking as a preferred mode of PA (Bélanger et al., 2012; 
Blaney, Lowe-Strong, Rankin-Watt, Campbell, & Gracey, 2013; Farrokhzadi, Dhillon, Goumas, 
Young, & Cust, 2016; Forbes et al., 2015; Gjerset et al., 2011; Harrington et al., 2013; Jones & 
Courneya, 2002; Karvinen et al., 2006, 2007, 2011; Leach et al., 2015; Lin et al., 2013; 
McGowan et al., 2013; Midgley, Lowe, Levy, Mepani, & Rogers, 2017; Paxton et al., 2014; 
Philip et al., 2014; Phillips et al., 2017; Rogers, Malone, et al., 2009; Rogers et al., 2007; Rogers, 
Courneya, Verhulst, Markwell, & McAuley, 2008; Rogers, Markwell, et al., 2009; Stevinson et 
al., 2009; Trinh et al., 2012; Tyrrell et al., 2014; Vallance et al., 2006; Vallance, Lavallee, Culos-
Reed, & Trudeau, 2013). Studies conducted with advanced cancer survivors have found 
participants to most commonly prefer walking as well (Culos-Reed et al., 2017; Jones et al., 
2007; Kartolo et al., 2016; Lowe et al., 2016, 2010). LCS expressed a strong preference for 
walking during both summer and winter.  
LCS were found to prefer morning-based PA. Research with other palliative and 
advanced cancer survivors have reported similar preferences for PA in the morning (Culos-Reed 
et al., 2017; Lowe et al., 2016, 2010). In line with previous PA preferences research with mixed, 
prostate, endometrial, bladder, breast, gynecologic, non-Hodgkin’s lymphoma, kidney, and lung 
cancer survivors, LCS were found to prefer moderate intensity PA (Blaney et al., 2013; Forbes et 
al., 2015; Gjerset et al., 2011; Harrington et al., 2013; Jones & Courneya, 2002; Karvinen et al., 
2006, 2007, 2011; Leach et al., 2015; Trinh et al., 2012; Tyrrell et al., 2014; Vallance et al., 
2006). Consistent with a study conducted with breast, prostate, and colorectal cancer survivors, 
LCS strongly preferred receiving exercise counseling from an exercise specialist affiliated with a 
cancer center (Forbes et al., 2015).  It is also possible that an exercise specialist affiliated with a 
 30 
cancer center may present a more convenient PA counseling option for LCS to access; this may 
potentially help facilitate integrating PA counseling during liver cancer treatment. This is 
especially pertinent given that LCS strongly preferred to receive exercise counseling during 
treatment (77.8%). Receiving exercise counseling from an exercise specialist affiliated with a 
cancer center over other potential counselors – such as an oncologist, nurse, other cancer 
patient/survivor, or exercise specialist affiliated with a community center – may imply that LCS 
wish to receive counseling from an individual who has both expertise in PA as well as 
knowledge and understanding of cancer. Jones & Courneya (2002) suggest cancer survivors may 
prefer receiving counseling from an exercise specialist affiliated with a cancer survivor due to 
the specialist’s ability to both deliver exercise programming information, in conjunction with 
understanding the cancer survivors’ experiences.  
In previous studies assessing the PA preferences of cancer survivors, most cancer 
survivors indicated a preference for starting a PA program when they were not currently going 
through treatment (Bélanger et al., 2012; Blaney et al., 2013; Farrokhzadi et al., 2016; Forbes et 
al., 2015; Gjerset et al., 2011; Green, Steinnagel, Morris, & Laakso, 2014; Jones & Courneya, 
2002; Karvinen et al., 2006, 2007; Leach et al., 2015; Lin et al., 2013; McGowan et al., 2013; 
Murnane, Geary, & Milne, 2012; Philip et al., 2014; Stevinson et al., 2009; Trinh et al., 2012; 
Tyrrell et al., 2014; Vallance et al., 2006, 2013), with most studies finding participants to prefer 
starting a program 3-6 months after treatment (Bélanger et al., 2012; Farrokhzadi et al., 2016; 
Forbes et al., 2015; Karvinen et al., 2006; Lin et al., 2013; McGowan et al., 2013; Stevinson et 
al., 2009; Trinh et al., 2012; Tyrrell et al., 2014; Vallance et al., 2006). Conversely, results of the 
current study indicate that starting a PA program during treatment is a preferable option for LCS, 
with an equivalent number of LCS indicating a preference towards starting a program during 
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treatment as those selecting starting before treatment or immediately after treatment. This finding 
indicates that LCS are receptive to starting a program during any point along their cancer 
continuum. A study conducted with high grade glioma survivors found slightly similar results, as 
participants heavily preferred starting a PA program during treatment. This may signify that 
individuals with advanced cancers may have PA preferences differing from other cancer 
survivors (Culos-Reed et al., 2017). However, although high grade glioma survivors were found 
to prefer starting a PA program during treatment, they did not indicate the same PA program 
preferences of LCS towards starting a PA program before or immediately after treatment, 
suggesting that although both LCS and high grade glioma survivors preferred starting a program 
during treatment, there are nuances between the preferences of both populations.  
LCS had a strong preference (78.9%) for doing PA at home and indicated a slight preference 
for supervised PA (57.9%). A preference for home-based PA has been found by previous studies 
assessing the PA preferences of advanced cancer survivors (Culos-Reed et al., 2017; Kartolo et 
al., 2016; Lowe et al., 2016, 2010). However, most studies conducted with individuals with 
advanced cancer have found participants to prefer unsupervised PA (Arthur et al., 2016; Culos-
Reed et al., 2017). Because LCS prefer supervised PA and most indicated not having PA 
equipment at home, developing home-based interventions, or supervised interventions that 
eventually transition to home-based PA, may be especially beneficial for this population. A 
tapered program where LCS start with supervised PA and move towards home-based PA may be 
favorable given that most LCS were not meeting the guidelines and may have limited PA 
experience. Alternatively, home-based programs could consider including motivational support, 
guidance, and counseling (Chen, Tsai, Wu, Lin, & Lin, 2015; Pinto, Rabin, & Dunsiger, 2009) 
through m-health, e-health, and telephone-based interventions. This may be a potentially feasible 
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option, given that LCS reported that receiving web-based exercise counseling was the most 
preferred mode of delivery for LCS, with LCS preferring exercise counseling delivered via the 
internet over receiving exercise counseling face-to-face. Moreover, most LCS were found to be 
comfortable using the internet, with few LCS being completely disinterested in distance-based 
PA counseling. In their study with pancreatic cancer survivors, Arthur et al. (2016) included 
assessments capturing pancreatic cancer survivors comfort in technology-based aspects of a PA 
program and Paxton et al. (2014) found participants to express interest in receiving PA 
counseling via email or the internet. Using an online-platform may be helpful in disseminating 
PA information as well as implementing PA programs, given LCS preferences towards home-
based PA programs that can be completed alone.   
Previous PA preference-based studies in cancer survivors have not included preferences 
specifically regarding PA delivered via non-traditional methods. Technology-based distance 
programs offer a potentially cost-effective, patient-accessible avenue to implement PA 
interventions (Marcus, Nigg, Riebe, & Forsyth, 2000; Napolitano & Marcus, 2002).  An 
intervention for LCS delivered via the internet could provide individually tailored information 
and contain materials adapted to the targeted population. Moreover, websites can be designed to 
be interactive via forums or videos to increase engagement. Results from a systematic review 
conducted by Hakala et al. (2017) suggest that technology-based distance interventions (i.e. 
interventions using technology such as mobile phones, websites, email, or DVDs) may be 
comparable to or as effective as conventional interventions. Their findings indicate that 
technology-based distance interventions have potential to increase motivation via counseling and 
enable communication between patients and healthcare professionals (Hakala et al., 2017). The 
feasibility and efficacy of PA web-based interventions has yet to be assessed with palliative or 
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advanced cancer populations. Web-based interventions with cancer survivors are uncommon, 
and, thus far, have been conducted primarily with young cancer survivors. They have yielded 
promising results, suggesting that although more research needs to be done, this may be a 
feasible and efficacious method of promoting PA for these cancer populations (Hatchett, Hallam, 
& Ford, 2013; Rabin, Dunsiger, Ness, & Marcus, 2011; Valle, Tate, Mayer, Allicock, & Cai, 
2013).  
Designing programs based on the preferences of LCS may be important to increase 
interest and adherence to PA programs. Many of the preferences that LCS expressed were 
similar to those of other advanced cancer populations – for example, a preference towards 
walking, morning-based PA, home-based PA, and doing PA alone. However, LCS expressed 
preferences not present in other advanced cancer populations, such as a preference towards 
unsupervised PA and starting a PA program before, during or immediately after treatment. 
Although this was not assessed in previous advanced cancer populations, LCS most commonly 
preferred to start PA counseling during treatment. LCS were unique in their preference for 
receiving exercise counseling via the internet, as opposed to face-to-face, which other cancer 
groups have been shown to prefer. While offering distance-based PA interventions has potential 
to be an effective way of delivering PA information and programs, little research has been 
conducted on the distance-based PA preferences of advanced cancer survivors. Aside from this 
current study, few have investigated these specific preferences. However, Arthur et al. (2016) 
assessed the comfort that pancreatic cancer survivors felt in using technology and found that 
most were comfortable using WiFi, though fewer pancreatic cancer survivors felt comfortable 
using Skype than LCS. Additionally, another study assessed cancer survivors’ mobile health PA 
 34 
intervention preferences and found participants to be receptive towards utilizing an app to 
increase PA (Robertson et al., 2017).  
Caution should be taken when developing conclusions strictly based on preferences 
research, as the PA preferences cancer survivors delineate may be partially dependent on their 
level of PA experience. For example, a LCS with limited PA experience may not know their 
preferences until they engage in PA. If LCS had a lack of awareness in PA, their responses to PA 
preference questionnaires may not accurately capture their true PA preferences. Future PA 
preferences research should consider assessing LCS’ preferences before and after an intervention 
or consider formative research to assess preferences for an intervention before designing the 
intervention to ensure it is tailored to the LCS population. 
Strengths and Limitations 
To the best of our knowledge, this is the first study to assess the PA preferences of LCS 
with the goal of understanding the unique programming and counseling preferences in this 
population. While research in PA and LCS is scant, few existing studies have suggested that PA 
has potential to be beneficial for liver cancer survivors. Strengths of this study include the 
addition of an assessment evaluating the interest in and preferences of distance-based PA 
programming and counseling, as well as the inclusion of PA preferences questions that have 
been used in multiple prior studies. Additionally, this study is among few which have conducted 
PA research with LCS and, through using a web-based survey, recruitment, was able to reach a 
diverse set of individuals (as opposed to being limited by location). Through awareness of the 
counseling and programming preferences of this population, interventions can be constructed 
with greater sensitivity to liver cancer survivors’ specific needs with consideration to the barriers 
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they face. This can potentially result in greater recruitment and adherence as well as increased 
PA levels among this population. This study serves as a step in further elucidating how PA can 
apply specifically to the liver cancer continuum and the potential of PA interventions to be 
designed for this population. However, there are some limitations deserving mention.  
A major limitation was the study’s small sample size due to difficulty with recruitment. This 
limited sample size prohibited running correlational analyses of adequate power. Although 
numerous methods of advertising were attempted, recruiting LCS was challenging, potentially 
due to a number of reasons. Liver cancer has a high mortality rate, as it is a cancer often 
diagnosed at later stages (American Cancer Society, 2016). Previous studies assessing PA 
preferences of palliative, metastasized or advanced cancers have reported small sample sizes of 
16-50 participants (Culos-Reed et al., 2017; Lowe et al., 2016, 2010). Moreover, although liver 
cancer is one of the leading causes of cancer deaths globally and the incidence rates of this 
cancer are rising, in the United States liver cancer has a fairly low incidence rate, consisting of 
only 2.4% of all new cancer cases in 2017 (Howlader et al., 2016). Another potential barrier to 
recruitment was the requisite that the survey be completed in English. The physician who 
assisted with advertising the study to LCS suggested that the survey be translated, as the majority 
of her patients were Asian or Pacific Islander and did not speak English as their first language. 
Selection bias was an inherent limitation of the study. The study’s purpose was 
transparent, and it is possible that LCS who were more interested in PA were more likely to 
participate. This could skew results, especially when assessing participants interest in an exercise 
intervention. There may also be demographic variables, such as age, that may influence PA level 
more than cancer. Due to the small sample size, associations with these variables were not 
analyzed. Because of the format of the online recruitment and questionnaire, comparing 
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responders and non-responders was not possible. The questions used in this study were derived 
from previous studies, with some modifications; however, these questions have not yet been 
validated (Gjerset et al., 2011; Jones & Courneya, 2002; Trinh et al., 2012).  Self-reported 
measures of PA were taken which may have resulted in reporting bias and measurement error, 
especially relating to reported PA minutes.  
Through assessing preference and interest data, this study aimed to provide a pathway 
through which PA interventions for this population can be informed designs. Preliminary 
findings suggest that LCS are interested in participating in PA and future research should 
consider further investigating LCS PA preferences more extensively, potentially through 
recruiting LCS via a cancer registry and conducting the survey via postal survey. Additionally, 
further research is needed to determine how PA fits in to the liver cancer continuum, given the 
disease’s progression and late diagnoses.  
Conclusion  
Tailoring PA programs to cancer survivors’ preferences may assist in increasing PA 
participation and adherence. LCS are interested in participating in a PA program and have strong 
PA preferences towards receiving exercise counseling during treatment. Most commonly, LCS 
indicated a preference towards walking programs that can be completed alone. Inconsistent with 
other cancer survivors, LCS were open to starting PA during treatment in addition to starting a 
PA program before treatment or immediately after treatment, which is promising for potentially 
incorporating PA during the treatment of the disease. Additionally, LCS were interested in 
scheduled, moderate-intensity, supervised PA and may benefit from a supervised PA program 
that tapers into a home-based program. These findings have relevance for clinicians and 
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researchers seeking to design interventions for LCS and serve as a preliminary step towards 
implementing PA programs for this population.  
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CHAPTER 6: FIGURES AND TABLES 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Flow of participants through the study 
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Table 1. Demographic characteristics of liver cancer survivors in July 2017 - February 2018 
(n=19)  
 Mean ± SD  
Age (n=18) 50.6 ± 16.1  
Body Mass Index   25.7 ± 6.1  
 Number Responded Percent 
Sex    
Male 7 36.8% 
Female 12 63.2% 
Marital Status   
Married/common law 12 63.2% 
Not married 7 36.9% 
Education    
Completed university or 
higher 
15 78.9% 
No university completed 4 21.1% 
Current employment status    
Disability 5 26.3% 
Retired 3 15.8% 
Part-time 2 10.5% 
Full-time 6 31.6% 
Temporarily unemployed 2 10.5% 
Student 1 5.3% 
Ethnicity   
Non-Hispanic White 13 68.4% 
Asian 3 15.8% 
Latino/Latina 1 5.3% 
Multiracial 1 5.3% 
Other 1 5.3% 
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Table 2. Medical Characteristics of liver cancer survivors in July 2017 - February 2018 
(n=19) 
 Number Responded Percent 
Cancer Stage    
Localized 12 63.2% 
Metastasized 5 26.3% 
Unsure 2 10.5% 
Cancer status at time of survey (n=18)   
Cancer is present 8 44.4% 
In remission 10 55.6% 
Treatment at time of survey    
Not receiving treatment 10 52.6% 
Receiving treatment 9 47.4% 
Treatment received (n=17)   
Resection 9 52.9% 
Chemotherapy 6 35.3% 
Tumor ablation 5 29.4% 
Radiation 3 17.6% 
Surgery 2 11.8% 
Other 2 11.8% 
Hormone 1 5.9% 
Transplant 0 0.0% 
Months since diagnosis    
<60 months 18 94.7% 
³60 months  1 5.3% 
Most common comorbidities   
Cirrhosis 8 42.1% 
Hypertension 8 42.1% 
Diabetes 7 36.8% 
Non-alcoholic fatty liver disease 6 31.6% 
Other cancer 5 26.3% 
High cholesterol  4 21.1% 
Hepatitis B 4 21.1% 
Number of comorbidities   ≤ 2  9 47.4% > 2 10 52.6% 
Recurrence    
Yes 5 26.3% 
No 14 73.7% 
Meeting aerobic only guidelines1 (n=18)   
Yes 7 38.9% 
No 11 61.1% 
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Table 2. (cont’d)    
 Number Responded Percent 
Cancer Stage    
Yes 5 27.8% 
No 13 72.2% 
Meeting combined physical activity 
guidelines3 (n=18) 
  
Yes 2 11.1% 
No 16 88.9% 
Smoking behavior (n=18)   
Never smoked 9 50.0% 
Current or previous  9 50.0% 
Alcohol consumption (n=17)   
Never 11 64.7% 
Less than once a month 3 17.6% 
2 to 3 times a month 2 11.8% 
Once a week 1 5.9% 
1 Aerobic guidelines were defined as participating in 75 minutes of vigorous physical 
activity per week, 150 minutes of moderate physical activity per week or an equivalent 
combination of the two.  
2 Strength training only guidelines were defined as participating in resistance training at 
least two times per week  
3 Combined PA guidelines were defined as meeting both aerobic and strength training 
guidelines 
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Table 3. Descriptive statistics for physical activity (PA) preferences of liver cancer survivors in 
July 2017 - February 2018 
Preference variable (n=19) Number 
responded 
Percent 
Are you interested in exercise counseling?  
  
Yes 9 47.4% 
Maybe 6 31.6% 
No 4 21.1% 
Who would you like to receive exercise counseling from?* 
(n=18) 
  
Exercise specialist affiliated with a cancer center 14 77.8% 
Oncologist 8 44.4% 
A cancer patient/survivor 8 44.4% 
Nurse 4 21.1% 
Exercise specialist affiliated with a community center 4 22.2% 
When would you prefer to receive exercise counseling?*  (n=18) 
  
Before treatment 8 44.4% 
During treatment 14 77.8% 
Immediately after treatment 8 44.4% 
3-6 months after treatment 6 33.3% 
At least 1 year after treatment 3 16.7% 
Where would you prefer to receive exercise counseling? (n=18) 
  
Cancer center 4 22.2% 
Community center 5 27.8% 
At home 6 33.3% 
Other 3 16.7% 
How would you like to receive exercise counseling?* (n=18) 
  
Face-to-face 8 44.4% 
Telephone 2 11.1% 
Brochure/pamphlet 4 22.2% 
Video 6 33.3% 
On the internet 10 55.6% 
Skype 2 11.1% 
Email 6 33.3% 
Other 1 5.6% 
Are you interested in doing a physical activity program tailored 
for liver cancer survivors?  
  
Yes 12 63.2% 
Maybe 6 31.6% 
No  1 5.3% 
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Table 3. (cont’d)   
Preference variable (n=19) Number 
responded 
Percent 
When would you prefer to start a physical activity program?* 
(n=18) 
  
Before treatment 8 44.4% 
During treatment 8 44.4% 
Immediately after treatment 8 44.4% 
3-6 months after treatment 5 27.8% 
At least a year after treatment 3 16.7% 
Who would you prefer to do physical activity with?*  
  
Spouse 4 21.1% 
Alone 12 63.2% 
Group with other cancer survivors 8 42.1% 
General exercise group 4 21.1% 
Family 6 31.6% 
Friends 4 21.1% 
Where would you prefer to do a physical activity program?* 
  
Home 15 78.9% 
Around my neighborhood 7 36.8% 
Community fitness center 7 36.8% 
Cancer center 6 31.6% 
When would you prefer to do a physical activity program? (n=18) 
  
Morning 9 50.0% 
Afternoon 4 22.2% 
Evening 5 27.8% 
Are you interested in doing a physical activity program that would 
increase your physical activity level?  
  
Yes 15 78.9% 
Maybe 3 15.8% 
No  1 5.3% 
What is your preferred physical activity intensity? 
  
Light 5 26.3% 
Moderate 11 57.9% 
Vigorous 3 15.8% 
Would you prefer the same or different activities each session? 
(n=18) 
  
Same 6 33.3% 
Different 12 66.7% 
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Table 3. (cont’d) 
Preference variable (n=19) Number 
responded 
Percent 
Would you prefer the spontaneous or flexible activities each session? 
(n=19) 
  
Spontaneous 5 26.3% 
Scheduled 14 73.7% 
Would you prefer supervised or unsupervised physical activity?  
  
Supervised 11 57.9% 
Unsupervised 8 42.1% 
Do you have physical activity equipment in your home? 
  
Yes 8 42.1% 
No  11 57.9% 
Summer activities (listed as top 3)   
Walking 14 77.8% 
Swimming 5 27.8% 
Biking 3 16.7% 
Hiking 3 16.7% 
Winter activities (listed as top 3)   
Walking 12 66.7% 
Swimming 4 22..2% 
Stretching 2 11.1% 
Hiking 2 11.1% 
Are you a current member of a fitness center?   
  
Yes 5 26.3% 
No  14 73.7% 
Do you have access to the internet?  
  
Yes 19 100.0% 
No 0 0.0% 
Are you comfortable using the internet?   
  
Yes 17 89.5% 
Maybe 1 5.3% 
No 1 5.3% 
Do you feel comfortable using video technology such as Skype, 
FaceTime, Google Hangouts or another video-technology platform?   
  
Yes 11 57.9% 
No 3 15.8% 
Maybe 5 26.3% 
Do you have access to a smart phone or tablet?   
  
Yes 17 89.5% 
No 2 10.5% 
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Table 3. (cont’d) 
What form(s) of distance based physical activity counseling would 
you be interested in?*   
  
Telephone 5 26.3% 
Website 8 42.1% 
Videochat (i.e., Skype, FaceTime, Google Hangouts 8 42.1% 
Video Series 6 31.6% 
Email 11 57.9% 
None of the above 3 15.8% 
*may select more than one response 
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APPENDIX B: QUESTIONNAIRE PACKAGE 
 
*Questionnaires were  administered online via Qualtrics and thus, this was not the final format.  
 
Section 1: Demographic and Medical Information  
 
1.  Age:  ______  
 
2. Marital Status (please check):  
o Never married 
o Married  
o Common Law 
o Separated 
o Widowed 
o Divorced 
 
3. Education (Please check highest level attained): 
o Some high school 
o Completed high school 
o Some university/college 
o Completed university/college 
o Some graduate school 
o Completed graduate school 
 
4. Current Employment Status (please check):    
o Disability 
o Retired 
o Part-time 
o Homemaker 
o Full-time 
o Temporarily unemployed 
 
5. Height (ft.) __________  Weight (kg.) __________ 
 
6. What is your primary ethnic origin or race (please check)?  
o Non-Hispanic White 
o Asian  
o Pacific Islander 
o Black or African American 
o Latino/Latina 
o Arabic 
o Multiracial (specify)  
o Other (please list) :_______________________ 
 
7. When were you diagnosed with liver cancer (month/year)?  ____________  
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8. Was your cancer described as “localized” (confined to the liver) or “metastasized” (spread to other parts 
of the body) (please circle)? 
 
Localized        Metastasized       Unsure 
 
 
9. What stage is your liver cancer? _____________  
 
 
10. Do you know which staging system?  
o Tumor-Node-Metastasis (TNM) System  
o Barcelona Clinic Liver Cancer (BCLS) 
o Cancer of the Liver Italian Program (CLIP) 
o Japan Integrated System (JIS) 
o Other (please specify) 
o Unsure 
 
 
11. What is your Child-Pugh class? 
o A 
o B 
o C 
o Unsure 
 
 
12. What is the current status of your cancer treatments (please check)? 
o I am not currently receiving any treatments 
o I am currently still receiving cancer treatments 
 
 
13. Have you ever had a recurrence of your liver cancer (please circle)? 
 
Yes  No 
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14. Indicate which other medical treatments you have received for liver cancer and the date of the last 
treatment, if applicable 
Treatment Received? Date of last surgery/treatment 
(Day/Month/Year) & Notes 
a) Liver resection 
c Yes     c No  
b) Liver transplant 
c Yes     c No  
c) Surgery 
c Yes     c No  
d) Radiation therapy 
c Yes     c No  
e) Tumor ablation 
c Yes     c No  
f) Chemotherapy 
c Yes     c No  
g) Hormonal therapy 
c Yes     c No  
d) Other (specify): 
_____________________________________ 
 
 
 
 
15. What is the current status of your liver cancer (please check)? 
o the doctors have told me that the cancer is gone from my body 
o the doctors have told me that I still have some cancer in my body 
 
The next set of questions asks you about your smoking and diet habits and current health. This information 
is to help us understand other important health issues. Please provide as honest and accurate responses as 
possible. 
 
1. Which of the following best describes your current smoking? 
☐ Never smoked 
☐ Ex-smoker 
☐ Occasional 
☐ Regular smoker (smoke every day) 
 
 
2. Which of the following best describes your current alcohol consumption?  
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☐ Never 
☐ Less than once a month 
☐ 2 to 3 times a month 
☐ Once a week 
☐ 2 to 3 times a week 
☐ 4 to 6 times a week 
☐ Every day 
 
 
3. Has a doctor or nurse ever told you that you had any of the following conditions? 
(check all that apply): 
☐ High blood pressure 
☐ High cholesterol 
☐ Heart attack 
☐ Stroke 
☐ Emphysema 
☐ Chronic bronchitis 
☐ Diabetes 
☐ Other cancer 
☐ Angina (chest pains) 
☐ Metabolic syndrome 
☐ Arthritis 
☐ Other long term health condition:_____________________________ 
 
 
4. Has a doctor or nurse ever told you that you had any of the following conditions? 
☐ Cirrhosis  
☐ Hepatitis B (HBV)  
☐ Hepatitis C (HCV)  
☐ Non-alcoholic fatty liver disease  
☐ Primary biliary cirrhosis  
☐ Inherited metabolic disease (i.e. hereditary hemochromatosis)   
 
Section 2: Your Physical Activity  
 
The next set of questions focus on leisure-time physical activity. Leisure time means activity done 
during your free time and does not include your work/job or household chores. Physical activity 
means any activity that results in a substantial increase in energy expenditure (resulting in a 
noticeable increase in heart rate and breathing rate). Examples of physical activities include brisk 
walking, jogging, cycling, swimming, and dancing.   
For this next question, we would like you to recall your average weekly participation in leisure-
time physical activity during the past month.  
 
When answering these questions please remember: 
Ø only count physical activity sessions that lasted 10 minutes or longer in duration. 
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Ø only count physical activity that was done during free time (i.e., not occupation or 
housework). 
Ø note that the main difference between the first three categories is the intensity of the  
endurance (aerobic). 
Ø please write the average frequency on the first column and the average duration on the 
second. 
Ø if you did not do any physical activity in one of the categories, please write in “0”. 
 
Considering a typical week (7 days) over the PAST MONTH how many days on average did 
you do the following kinds of physical activity and what was the average duration? 
 
 Times Per 
Week  
Average 
Duration 
a. VIGOROUS/STRENUOUS EXERCISE (HEART 
BEATS RAPIDLY, SWEATING)  
(e.g., running, aerobics classes, cross country skiing, 
vigorous swimming, vigorous bicycling) 
 
  
b. MODERATE EXERCISE                                                
(NOT EXHAUSTING, LIGHT PERSPIRATION)          
(e.g., fast walking, tennis, easy bicycling, easy swimming, 
popular and folk dancing) 
  
c. LIGHT/MILD EXERCISE                                                 
(MINIMAL EFFORT, NO PERSPIRATION) (e.g., easy 
walking, yoga, bowling, golfing, lawn bowling, 
shuffleboard) 
  
d. RESISTANCE/STRENGTH EXERCISE (e.g., lifting 
weights, push ups, sit ups, therabands) 
  
 
 
What type strength training of activities did you engage in? (i.e. weight lifting, sit ups, push-ups 
etc.)  
1. ________________________________________________ 
2. ________________________________________________ 
3. ________________________________________________ 
 
 
Section 3: Physical Activity Programing and Counseling Preferences  
1. Are you interested in exercise counselling? 
o Yes 
o No  
o Maybe 
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2. Who would you like to receive exercise counselling from? 
o Oncologist 
o Nurse  
o Exercise specialist affiliated with a cancer center 
o Exercise specialist affiliated with a community center 
o A cancer patient/survivor 
 
3. When would you prefer to receive exercise counselling?  
o Before treatment 
o During treatment  
o Immediately after treatment 
o 3-6 months after treatment 
o At least 1 year after treatment 
 
4. Where would you prefer to receive exercise counselling? 
o Cancer center 
o Community center  
o At home 
 
5. How would you like to receive exercise counseling? 
o Face to face 
o Telephone  
o Brochure/pamphlet  
o Video 
o Internet 
o Skype 
o Other 
 
 
6. Are you interested in doing a PA program for liver cancer survivors??  
o Yes 
o No  
o Maybe 
 
7. When would you prefer to start a PA program?  
o Before treatment 
o During treatment  
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o Immediately after treatment 
o 3-6 months after treatment 
o At least 1 year after treatment 
 
8. Who would you prefer to do PA with?  
o Spouse 
o Alone 
o Group with other cancer survivors 
o Family 
o Friends 
 
9. Where would you prefer to do a PA program?  
o Home 
o Around my neighborhood 
o Community fitness center 
o Fitness center 
o Cancer center 
 
10. When would you prefer to do a PA program?  
o Morning 
o Afternoon 
o Evening 
 
11. Are you interested in a program that would increase your PA level?  
o Yes 
o No 
o Maybe 
 
12. What is your preferred PA intensity? 
o Light 
o Moderate 
o Vigorous 
 
13. Would you prefer the same or different activities each session?  
o Same 
o Different 
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14. Would you prefer supervised or unsupervised PA?  
o Supervised 
o Unsupervised 
 
15. Would you prefer spontaneous/flexible or scheduled PA sessions? 
o Spontaneous 
o Scheduled  
 
16. What are your 3 favorite types of PA in the summer? 
 
17. What are your 3 favorite types of PA in the winter?  
 
18. Do you have PA equipment in your home? 
o Yes 
o No 
 
 
19. What type of PA equipment do you own? Please list_________________________________ 
20. Are you a current member of a fitness center? 
o Yes 
o No  
 
21. Do you have access to the internet? 
o Yes 
o No 
 
22. Are you comfortable using the internet? 
o Yes 
o No  
o Maybe 
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23. Do you feel comfortable using video technology such as Skype, FaceTime, Google Hangouts 
or another video-technology platform? 
o Yes 
o No 
o Maybe 
 
24. Do you have access to a smart phone or tablet? 
o Yes 
o No 
 
25. What form(s) of distance-based physical activity counseling would you be interested in? 
o Telephone 
o Website 
o Video chat (i.e. Skype, Facetime, Google Hangouts, etc.) 
o Video series 
o Email 
o None of the above 
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